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® Thln-flim transistors, their method of manufacture, and display device using such transistors. 



<g) A TFT is fabricated by providing on a substrate 
(10). and over a gate (12)» a sequantlally formed 
multi-layer structure consist'ng of a gate Insulator 
layer (14), an intrinsic semiconductor, e.g. a-SI or 
polysillcon. layer (16) for the ciiannel, a doped Semi- 
co conductor, e.g. n type a-Si or polysilicon. layer (18) 
^for source and drain contact regions and a pas- 
— sivating layer (20), The layer (18) extends com- 
§pietely over and covers the channel region of the 
<Olayer (16). Thereafter, the portion (30) of layer (18) 
overlying the channel region is converted by a com- 
t0pensaftng doping implant to a highly resistive form 
M separating the source and drain contact regions, and 
Qwindows (22, 24) are defined in the passivating layer 
(20) into which source and drain contacts (28, 28) 
2: are deposited, in this way critical interfaces are 
protected from contfiwilnatlon. 

The TFT is suitable for use as a switching ele- 



ment in active matrix cSsplay devices. e.g. LC-TVs. 
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THIM-nUW TRANSISTORS. THEIR METHOD OF MANUFACTURE, AND DISPLAY DEVICES USING SUCH 

TRANSISTORS 



This Invention relates to thin film transistors 
and methods for their fabrication. The invention is 
concerned particularly, although not exclusively, 
with thin film transistors suitable for use as switch- 
ing elements in active matrix addressed display 
devices. 

In a known method of manufacturing a thin film 
transistor, TFT. and in particular an amorphous 
silicon TFT of the so-called inverted staggered 
type suitable for use as a switching element in a 
display device, layers of insuiative material (silicon 
nitride), undoped amorphous silicon and n-type 
amorphous silicon are consecutively grown on a 
substrate provided witii a defined- metallic layer 
constituting a gate. Subsequently one or more fur- 
ther metallic layers, for example of chromium 
and/or aluminlumr are deposited over this multi- 
layer . structure and defined by selective etching* 
using a mask, to form the source and drain con- 
tacts. At the same time a portion of the n-type 
amorphous silicon layer extending between the 
source and drain contacts and above the channel 
region is etched away before a final passivation 
layer is deposited over the contacts and tin© ex- 
posed surface of the Intrinsic amorphous siRcon 
layer so as to contact directly with the intrinsic 
layer over the channel region. 

In another known method of producing an in- 
verted staggered type of thin film transistor in- 
tended for similar purposes, overlying layers of 
insuiative material (silicon nitride) and undoped 
amorphous silicon and another insuiative layer of 
silicon nitride are consecutiveiy deposited on a 
substrate carrying the defined gate. Portions of the 
upper nitride layer to either side of the eventual 
channel region are removed by selective etching to 
expose underlying areas of the intrinsic silicon lay- 
er and define the desired contact regions prior to 
deposition and selective etching of an n-type amor- 
phous silicon layer and metallisation (chromium 
and aluminium layers) for the source and drain 
contacts. A portion of the upper nitride layer re- 
mains over the channel region. A passivation layer 
is subsequently deposited over all exposed sur- 
faces. 

In a typical active matrix addressed display 
device, for example a liquid crystal display device 
suitable for TV display purposes, having one thin 
film transistor for each picture element, many thou- 
sands of such transistors are fabricated together on 
a single substrate with the appropriate address 
conductors and picture element electrodes. Whilst 
the yields obtained heretofore have generally been 
considered reasonable. It is recognised that there 



is a need to improve further yield levels to achieve 
low cost, mass production of these display devices. 
A major factor in yield levels is the ability to 
fabricate TFTs having the necessary uniform oper- 

5 atlonal characteristics in the large numbers re- 
quired- Just one defective thin film transistor or a 
few transistors exhibiting slightly differing oper- 
ational characteristics can render the display de- 
vice unacceptable. 

70 It is an object of the present invention to pro- 
vide Improved ttiin film transistors of the kind de* 
scribed above and suitable for use in display de- 
vices which leads to an Improvement In yield being 
obtained. 

15 According to a first aspect of the present in- 

vention there is provided a method of fabricating a 
TFT comprising the steps of fomiing on a substrate 
carrying a gate electrode, a multi-layer structure 
comprising. In superimposed relationship, a gate 

20 insulator layer, an Intrinsic semiconductor layer 
which is to provide a channel, a doped semicon- 
ductor layer which is to fonn source and drain 
contact regions and a passivating layer, charac- 
terised in that the doped semiconductor layer is 

25 provided In the multi-layer structure as a layer 
extending over the channel region of the intrinsic 
semiconductor layer and In that a portion of the 
doped semiconductor layer overlying said region is 
subsequently converted Into a highly resistive por- 

30 tion which separates the source and drain contact 
forming regions of that layer. 

With this method, therefore, the intrinsic semi- 
conductor layer, at least at the region thereof which 
is to form the channel, is covered by the layer 

35 which consists Initially of doped (e.g. n + ) semicon- 
ductor and which, at Its region overiying the chan- 
nel, is subsequently converted to a highly resistive 
form. This layer serves to protect the intrinsic layer. 
The doped semiconductor layer is In turn covered 

40 and protected by the passivating layer. The multi- 
layer structure can be built up In sequential pro- 
cessing operations conveniently in a single piece of 
processing equipment for example plasma deposi- 
tion equipment. It Is not necessary to perform an 

46 etching operation until after this structure is fab- 
ricated, (n other words, the need to transfer a 
partially build structure from one piece of equip- 
ment to another during processing is avoided. Thus 
it will be appreciated that during such fabrication of 

so the multilayer stoicture the Intrinsic semiconductor 
layer does not become exposed to possible con- 
taminating sources such as air, etchants or tiie like. 

It has been recognised that tJne exposure of 
critical interfaces to potential contaminants is likely 
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to be a contributory cause of defects \n known 
TFTs and, accordingly, constitutes a yield hazard. 
For example, In the first of the two known methods 
of fabricating TFTs described above, the n-type 
layer Is etched away over the channel region prior 
to deposition of a passivation layer so that during 
fabrication the surface of the Intrinsic layer by 
necessity is exposed. Similarly, In the second of 
the above-described known methods it is neces- 
sary to etch away selectively portions of the upper 
silicon nitride layer at the region of the source and 
drain contacts prior to depositing the n-type silicon 
layer so that, again, surface portions of the intrinsic 
silicon layer are exposed during fabrication. In this 
case adjacent the contact regions. The present 
invention enables such critical interface exposure 
of the intrinsic silicon to be avoided. 

In a prefen^ embodiment, the semiconductor 
material comprises amorphous silicon or poly- 
silicon, although other semiconductor materials, for 
example germanium or a silicon/germanium alloy, 
may be used instead. 

Vn9 said region of the doped semiconductor 
layer is conveniently converted to a high resistance 
region by a compensating doping Implant. Thus, In 
one example, a p-type compensating innplant is 
introduced Into a doped semiconductor layer of n- 
type material. Alternatively, the compensating dop- 
ing implant may take the form of Ion isolation, 
using for example protons, as a result of which 
defects are produced which trap carriers in that 
region, Ttie compensating implantation may be 
performed prior to deposition of the passlvatlng 
layer but is preferably done after such deposition. 
Doping compensation Is relatively easy to achieve, 
particularly in the case of an intrinisic layer com- 
prising amorphous silicon, because of net ion dop- 
ing levels of about lO'Vcm^ or less me resulting 
resistivity Is very high. In order to ensure that this 
compensating implant is carried out most effec- 
tively, this step may be undertaken at a stage in 
the fabrication process following the deposition and 
definition of the metal source and drain contacts 
and utilising those contacts for masking purposes. 
More particularly, the source and drain contacts 
may be formed by etching windows In the pas- 
sivating layer to expose respective portions of the 
doped semiconductor layer and thereafter deposit- 
ing contact material within and around those win- 
dows, 

The doped semiconductor layer may be 
fomned over the Intrinsic semiconductor layer as a 
separately deposited layer. Alternatively, the doped 
semiconductor layer may be formed by conversion 
of a thickness of the Intrinsic layer. This may be 
achieved by a h-type implantation process. 

The proviaon of a converted doped semicon- 
ductor region over the channel In the resultant TFT 



provides a further advantageous effect in that the 
compensated region sen/es to reduce unwanted 
photoconductlon in the channel region. Photocon- 
duction can be a serious problem with TFTs used 

5 as switching elements in display devices such as 
LC-TVs and a reduction In this effect In TFTs used 
for such purposes is therefore highly beneficial. 

According to a second aspect of the present 
invention there is provided TFT comprising an in- 

70 trinsic semiconductor layer which extends over, 
and Is insulated from, a gate electrode on a sub- 
strate and which provides a channel region, doped 
semiconductor material overlying the Intrinsic sili- 
con layer and defining discrete source and drain 

IS contact regions adjacent respective ends of the 
channel region, which is characterised in that semi- 
conductor material providing the source and drain 
contact regions extends as a layer also over the 
channel region with a portion thereof which sepa- 

20 rates the doped contact regions being resistive so 
as to inhibit conduction between the contact re- 
gions in that layer. 

The layer of semiconductor material thereby 
serves to cover and protect the intrinsic semicon- 

36 ductor forming the channel region. In addition, the 
portion of this layer which overlies the channel 
region can serve to reduce significantly undeslred 
photoconductive effects in the channel region by 
serving to recombine photo-induced carriers. 

30 ■ The TFT preferably further includes a pas- 
slvatlng layer which extends ovsr the layer of semi- 
conductor material and which is provided with win- 
dows through which source and drain contacts ex- 
tend onto the doped source and drain contact 

06 regions of this layer. As these windows open onto 
the semiconductor material layer and this layer, in 
turn, covers the Intrinsic semiconductor Jay^. con- 
tamination of the intrinsic layer by air, etchants, or 
the like during and after fabrication can be avoided. 

40 As previously described, the semiconductor 
material layer at the contact regions and the inter- 
mediate portion can initially comprise doped semi- 
conductor with the resistive region thereof being 
fonned by a compensating implant, advantageously 

45 after definition of metal source and drain contacts 
and using these contacts as a mask. 

In a preferred embodiment, the semiconductor 
material cornprises amorphous silicon. In another 
embodiment, polysillcon may tie used. It Is envls- 

60 aged, however, that other semiconductor materials 
might be used to form the semiconductor material 
layer and Intrinsic layer as will be apparent to 
persons skilled In the art. 

According to a third aspect of the present 

ss invention an electro-optical display device, for ex- 
ample a liquid crystal display device, comprising 
an array of display elements, each of which Is 
controlled via a switching element, is characterised 
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in that the switching elements comprise thin film 
transistors according to the second aspect of the 
invention or manufactured in accordance with the 
first aspect of the present invention. 

Thin film transistors, their method of manufac- 
ture and display devices using such thin film tran- 
sistors in accordance with the invention wiO now be 
described, by way of example, with reference to 
the accompanying drawings. In which:- 

Figures la and b are cross-sectional sche- 
matic views, not to scaie. through a first embodi- 
ment of TFT at different stages in its fabrication; 

Figure 2a and b are cross-sectional sche- 
matic views, not to scaie, through a second em- 
bodiment of TFT at. different stages In Its fabrica- 
tion: 

Figure 3 illustrates graphically the relation- 
Ship between gate voltage and leakage and "on" 
current under illumination for a TFT manufactures 
in accordance with the invention and, for compari- 
son, a known TFT; 

Figure 4 shows schematically in plan view a 
typical display element of an active matrix ad- 
dressed liquid crystal display device In accordance 
with the invention together with Its associated TFT 
and address conductors; and 

Figure 5 is a cross-sectional view along the 
line V-V of Rgure 4. 

Referring to Rgures la and b, the first embodi- 
ment of field effect TFT is fabricated by depositing 
sequentially directly superimposed layers onto a 
substrate 10 canying a pre-ctefined gate electrode. 
12. The substrate tO may be of any suitable in- 
sulative material, for example glass. The gate elec- 
trode comprises chromium, although other suitable 
metais may be employed. 

The multi-layer structure formed over the gate 
electrode comprises, in the following order, a layer 
14 of silicon nitride (a-Si3N4:H), part of which over- 
lying the electrode 12 is to serve as gate dielectric, 
a layer 16 consisting of intrinsic amorphous silicon 
(a-Si:H) in which a channel region is to be defined, 
doped n+ type amorphous silicon layer 18 (n + a- 
Si:H) (using, for example, phosphorus as the dop- 
ant) from which source and drain contact regions 
are to be provided, and a layer 20 comprising 
passivating silicon nitride. The layers 14, 16, 18 
and 20 are all formed by standard growth tech- 
niques, This multi-layer structure is fabricated in 
successive stages within a suitable deposition 
equipment and without removal from the equipment 
at any stage during formation of the structure. 
Because the multi-layer structure Is fabricated by a 
series of deposition steps in this single piece of 
equipment the possibility of contamination occuring 
between layers is reduced and good quality Inter- 
faces are achreved. 

Refen-ing now to Figure lb, the resulting multi- 



layer structure is then removed from the deposition 
equipment and subjected to a selective wet etch 
process (HF) to produce windows 22 and 24 as 
indicated which extend through the passivation lay- 

5 er 20 and expose upper surface portions of the n + 
amorphous silicon layer 18. Thereafter metal, for 
example chromium and/or aluminium is deposited 
by evaporation and defined to fonm source and 
drain contacts 26 and 28 contacting the doped 

w silicon layer 18 towards either side of the region of 
this layer 18 which overlies the gate electrode 12. 
Alternatively a mixture of n+ amorphous silicon 
plus metal may be used for the source and drain 
contacts. 

IS At this stage, the n* type silicon layer 18 

extends as a unitary and continuous layer com- 
pletely between the windows 22 and 24 over the 
gate electrode 12 and the Inten/ening region of the 
Intrinsic amorphous silicon layer 16 constituting the 

20 channel region. 

A compensating implant operation is then per- 
formed in which additional doping is introduced 
Into a region of the layer 18 overlying the gate 
electrode 12 as Indicated by the arrows in Rgure 

25 1 b, using edges of the source and drain contacts 
26 and 28 as a mask, followed by an anneai. The 
dopant used comprises a suitable p + type dopant 
such as boron and is introduced at a selected level 
(concentration) which renders the portion of the 

30 layer 18 subjected to this implantation, designed 30 
in Figure lb, sufficiently highly resistive to inhibit 
any significant conduction between the regions of 
the n-t- layer 18, constituting source and drain 
contact regions, separated by this portion 30. It is 

35 . seen, therefore, that this compensating implant op- 
eration serves to define and separate, twth phys- 
ically and electrically, facing edges of source and 
drain n + type contact regions in the layer 1 8. The 
source and drain contact regions thus formed lie 

40 adjacent opposite ends of an intermediate region of 
the Intrinsic layer 16 directly beneath the com- 
pensated portion 30 which intermediate regton 
sen/es as the channel region of the transistor. 

Compensation in the portion 30 of the layer 18^ 

45 can be achieved relatively easily in amorphous 
silicon because traps inhibit conduction at low net 
ion doping levels. With ion doping levels of 
10'B/cm3 or less the resistivity obtained is very 
high and entirely adequate for the purpose of inhib- 

50 iting conduction between the source and drain con- 
tacts via the compensated portion 30. . 

Using the above-described method, critical In- 
terface exposure of the intrinsic silicon layer 16 at 
the areas of the eventuaJ source and drain contact 

55 regions and channel region to possible contamin- 
ants such as air. dirt or etchants is avoided. As a 
result higher reliability, improved performance, and 
a greater degree of reproducibility and uniformity In 
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the operadonal characteristics of TFTs SO produced 
can be expected. 

The n + type material at the source and drain 
contact regions gives good injecting properties for 
the source/drain contacts and has been shown to 
reduce current crowding effects as well as improv- 
ing unifonnity and reproducibility. 

By way of example, the thicl<n©ss©s of the 
intrinsic layer 16 and gate insulator layer IB, may 
t>e approximately 0.1 and 0.4 micrometres respec- 
tively. The n+ type layer 18 has a tiilckness of 
approximately 0.08 micnameters and the channel 
region dimensions, being generally rectangular in 
this embodiment of around 8 micrornetres in 
length by 40 micrometres in width. The resulting 
TFT has a threshold voltage (VT) of approximately 
2.5V and a mobility of 0.4 cm^ V"^ s-*". The 
characteristics do not change significantly as the 
intrinsic layer thickness is varied in the rang© 0.1 to 
0.4 micrometres, except for a small Increase In off- 
cun^nt as the layer thiclcnesa Is increased. 

The TFT has a further Important advantage in 
that the compensated portion 30 serves to reduce 
undesirable photoconduction effects in the adjacent 
channel region by acting to recombine photo-in- 
duced carriers produced in the channel region. 
This is Illustrated in Figure 3 which shows, curve I. 
the relationship between gate voltage Vq (Volts) 
and leakage and "on" current IL (amps) under 
conditions of illumination at 4 x 10* Lux for the 
above described TFT, compared with the relation- 
ship, curve \l for an equivalent form of known TFT, 
as described in th© opening paragraphs. 

Turning now to Rgures 2a and b, there rs 
shown a second embodiment of a TFT according 
to the invention at different stages in its fabrication. 
This embodiment is similar in most respects to that 
described previously, except for th© manner in 
which th© n + type layer Is produced, and accord- 
ingly the same reference numbers have been used 
to designate corresponding parts. 

Following deposition of the silicon nitride layer 
14 over the gat© electrode 12 on the substrate 10, 
th© layer of intrinsic amorphous silicon 18 Is de- 
posited as before. In tWs method, however, th© 
deposltton stages are followed cfirectly by the de* 
position of the further, passivating, layer of silicon 
nitride 20. Thereafter, to produce the multi-layer 
structure, an implantation operation using n type 
dopant, such as phosphorus, Is carried out, as 
Indicated by the arrows in Figure 2a, through the 
layer 20 to convert an upper thickness only of the 
intrinsic layer 16 to n+ type material, referenced at 
is', while the iower-thickness remains unaffected 
by this implant operation. These operations take 
place successively in the plasma deposition equip- 
ment without removal of the substrate at any stage. 
The doped silicon is' extendjs as a continuous and 



unitary layer between regions eventually forming 
source and drain contact regions over the region of 
th© intrinsic layer 16 which will constitute the chan- 
nel. 

5 Fabrication of the TFT is contl.nued generally 

as described with regard to the previous embodi- 
ment by etching windows in the layer 20, deposit- 
ing and defining metal (e.g. Cr and/or Al, orn+ a- 
Si plus metal) source and drain contacts, and per- 

10 forming a compensating Ion implantation operation 
using p+ type dopant (such as boron) and using 
edges of the source and drain contacts as a mask 
followed by annealing, to convert th© portion 30 of 
th© suthlayer 18' to high resistance material for 

/5 inhibiting conduction therethrough between the 
source and drain contact regions. 

The devices shown in Figure lb and 2b may 
be provided with a secondary passivating layer 
extending completely over the structure, as shown, 

20 for example, in dotted outline at 32 in Rgure lb. In 
a liquid crystal display device in which the TFT is 
used as a switching element for controlling an 
associate display element, this secondary passivat- 
ing layer can comprise polyimid© material which 

25 acts also as an orientation layer for th© liquid 
crystal material in known manner. 

In both of the above described embodiments, 
silicon oxide could be used instead of silicon 
nitride to form the layers 14. ivioreover. as men- 

30 tloned previously, it is envisaged other semjcon- 
ductor materials may be used fbr the layers 16 and 
18, for example, polysllicon. 

A plurality of the described TFTs may easily 
be fabricated simultaneously in an anray on a com- 

35 men substrate. In an electro-optical display device 
such as a liquid crystal, electrochromic or elec- 
troluminescent active matrix addressed display de- 
vice In which the TFTs are used as display ele- 
ment switches, th© TFTs are arranged in rows and 

40 columns alongside respective ones of the display 
elements with their drain contacts being connected 
to an associated display element electrode carried 
on th© same substrate in known fashion. The gates 
of all TFTs in tiie same row are interconnected, as 

46 are the source contacts of all TFTs in the same 
column. Th© required interconnections between 
TFTs, consisting of sets of row and column ad- 
dress conductors, are established simultaneously 
with deposition of TFT metai layers. An electrode 

50 common to all dlslay elements is carried on a 
further substrate spaced from the substrate carry 
Ing the TFTs with electro-optic material contained 
therebetween. 

Such active matrix addressed display devices 

55 and their operation are w©il known and for this , 
reason the foltowlng description of an example 
display device, and in particular an active matrix 
liquid crystal display device,. will be kept brief. 
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Rgure A shows schematicaliy and in plan a 
typical one of the display elements and Its asso- 
ciated TFT of the display device. Figure 5 is a 
cross-sectionaJ view along the line V-V of Figure 4. 

The display element consists of a transparent 
ITO electrode 40 fabricated on the substrate 10 
adjacent the intersection of a respective pair of row 
and column address conductors, 41 and 42. to 
which gating and data signals respectively are sup- 
plied in operation. The TFT. here designated 44. Is 
connected between the electrode 40 and the ad- 
dress conductors with its gate 12 connecting to the 
row conductor 41, its source 26 comprising part of 
the column conductor 42. and Its drain 28 con- 
nected by an integrally-formed extension 45 to the 
electrode 40. The electrode 40 Is formed directly 
on the substrate 10 before deposition of the gate 
electrode and the nitride material constituting the 
gate insulator layer 14. this material extending over 
the electrode 40 as well. A contact pad 48 is 
formed simultaneously with the gate 12 on the 
electrode 40. A window Is etched through the 
nitride material 14 prior to metallisation so that the 
extension 45 contacts the pad 46. 

The display device Includes a further transpar- 
ent substrate, 47. for example of glass, carrying an 
ITO electrode 48 common to all display elements 
with the space between this electrode and the 
TFTs 44 and display element electrodes 40 on the 
substrate 10 being filled with liquid crystal material 
55. 

The surfaces of the structure on the substrate 
10 and the common electrode 48 are each covered 
by a pofyimide layer, 50 and 51 respectively, act- 
ing as an afignment layer for the LC material. The 
layer 51 serves also as a secondary passivation 
layer for the TFTs 44. 

It is envisaged that various modifications can 
be made to the specific examples of TFTs given 
above. For example, although the gate, the gate 
insulator and passivation layers, and the source 
and drain contacts have been described as consist- 
ing of particular materials, other suitable materials 
may instead be employed as will be apparent to 
persons skilled in the art. 



Claims 

1. A method of fabricating a TFT comprising 
the steps of forming on a substrate carrying a gate 
electrode, a multi-layer structure comprising, in 
superimposed relationship, a gate insulator layer, 
an intrinsic semiconductor layer which is to provide 
a channel, a doped semiconductor layer which is to 
form source and drain contact regions and a pas- 
sivating layer, characterised In that the doped 
semiconductor layer is provided in the multi-layer 



. structure as a layer extending over the channel 
region of the intrinsic semiconductor layer and in 
that a portion of the doped semiconductor layer 
overlying said region is subsequently converted 
5 into a highly resistive portion which separates the 
source and drain contact forming regions of that 
layer. 

2. A method according to Claim 1. charac- 
terised in that the semiconductor niaterial used for 

fo the intrinsic and doped semiconductor layers com- 
prises amorphous silicon. 

3. A method according to Claim 1, charac- 
terised in that the semiconductor material used for 
the intrinsic and doped semiconductor layers com- 

15 prises polysilicon. 

4. A method according to any one of the pre- 
ceding claims, characterised in that the said region 
of the doped semiconductor layer is converted to a 
high resistance region by a compensating doping 

20 Implant. 

5. A method according to Claim 4, charac- 
terised in that windows are formed in the pas- 
sivatlng layer to expose respective underlying 
areas of the doped semiconductor layer in which 

25 contact material is deposited to form source and 
drain contacts. 

6. A method according to Claim 5, charac- 
terised in that the compensating doping implant is 
performed following deposition of the source and 

30 drain contacts and using these contacts as a mask. 

7. A method according to any one of the pre- 
ceding claims, characterised in that the intrinsic 
semiconductor layer and the doped semiconductor 
layer are deposited sequentially as separate layers. 

36 8. A method according to any one of Claims 1 

to 6, characterised In that the doped semiconductor 
layer is formed by doping a thickness of the intrin- 
sic semiconductor layer. 

9. A tiiin film transistor comprising an Intrinsic 
40 semiconductor layer which extends over, and is 

Insulated from, a gate electrode on a substrate and 
which provides a chainel region, doped semkx>n- 
ductor material overiying the Intrinsic silicon layer 
and defining discrete source and drain contact re- 

45 gions adjacent respective ends of the channef re- 
gion, characterised in that semiconductor material 
providing the source and drain contact regions 
extending as a layer also over the channel region 
with a portion thereof which separates the doped 

so. contact regions being resistive so as to inhibit 
conduction between the contact regions in that 
layer. 

10. A thin film transistor according to Claim 9, 
characterised in that a passivating layer extends 

55 over the layer of semiconductor material which is 
provided with windows through which source and 
drain contacts extend onto the doped source and 
drain contact regions. 



6 



11 £P 0 361 609 A2 12 



11. A thin film transistor according to Claim 9 
or Claim 10. characterised in that the semiconduc- 
tor of the [ntrlnsic semiconductor layer and the 
semiconductor material layer comprises amor- 
phous silicon. 5 

12. A thin film transistor according to Claim 9 
or Claim 10, characterised in that the semiconduc- 
tor of the Intrinsic semiconductor layer and the 
semiconductor material Jayer comprise polysillcon. 

13. An eiectro'optical display device compris- io 
Ing an array of display elements each of which Is 
controlled via a switching element, characterised in 

that the switching elements comprise thin film tran- 
sistors In accordance with any one of Claims 9 to 
12 or thin film transistors fabricated rn accordance ts 
with any one of Claims 1 to 8. 

14. An electro-Optical display device according 
to Claim 13, characterised in that the display ele- 
ments comprise liquid crystal display elements. 

20 
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